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DRUM CLOSURE 

FIELD OF THE INVENTION 

The present invention relates to drum closures. More specifically, the present invention relates to a 
drum closure which prevents separation of a drum lid from a drum body under accident conditions, 
such as dropping a drum unit from thirty (30) feet in elevation. 

BACKGROUND INFORMATION 

Drums provide a mechanism by which materials, such as solids and/or liquids are housed. The 
housing may be for a limited duration, or, as in the case of nuclear waste storage, for extended time 
periods, up to and often exceeding years in duration. The drums have drum closures which allow 
the entire drum unit (i.e. the drum body and lids) to be sealed in order to prevent spilling or escape 
of drum contents. 

Drums come in various sizes, such as, for example, 55 gallon capacities. Under conditions where 
the interior contents are not volatile and the drum is not moved, the drum is sealed by placing a lid 
on a lip of the drum body. The lid is then press fitted into the opening of the drum body. This type 
of seal is economical to produce, however, the resulting connection between the drum body and the 
lid is not structurally rugged. During a tipping of the drum, contents may escape as the body and lid 
may separate. If the drum is subjected to an accident, such as dropping the drum from a height of 
thirty (30) feet, the drum and lid separate causing the contents to exit the drum. 

To prevent escape of drum contents, in the exemplary case of a hazardous material drum, drum 
closures attempt to seal the drum body and lid into a single unit, thereby preventing escape of drum 
contents. Such drum closures may be configured as split closure rings which attempt to fasten the lid 
to the drum head through tightening lugs which compress the ends of the rings together. These 
closures, however, have been found to be inadequate for accident scenarios postulated for drum 
designs for use in, for example, nuclear material storage. Due to changing regulations regarding 
postulated accident scenarios for this type of storage, these drum closures must now be designed 
and configured to withstand both postulated puncture type accidents and high elevation drop 
accidents. Although structurally superior to standard drum closures, the current hazardous material 
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drum closure designs still do not provide sufficient closure strength for severe accidents including 
puncture and dropping the drum from thirty (30) feet. 

There is a need for a drum closure design and configuration which will withstand severe accident 
5 forces and prevent drum contents from spilling or escaping from the drum. 

There is a fiirther need for the drum closure to be economical and easily installed on existing drum 
designs. 

10 There is a fiirther need for the drum closure to resist puncture accidents as well as blunt impact 
accidents. 

SUMMARY 

It is an object of the present invention to provide a drum closure which will withstand severe 
1 5 accident forces and prevent drum contents from spilling or escaping from the drum. 

It is a further object of the present invention to provide a drum closure that is economical and easily 
installed on existing drum designs. 

20 It is a fiirther object of the present invention to provide a drum closure which resists pimcture 
accidents as well as blunt impact accidents. 

These and other objects of the invention, which will become apparent from the following detailed 
description, are achieved as described. The invention provides a top clamp configured with a top 

25 surface and a bottom surface and at least one threaded top clamp bolt hole extending through the 

top clamp. The invention also provides a base clamp configured with a bottom surface and at least 
one threaded base clamp bolt hole extending through the base clamp. The invention fiirther 
provides a bolt inserted through the top clamp bolt hole and the base clamp hole which is 
configured to extend from a secured position to an unsecured position, wherein the bottom surface 

30 of the top clamp and the top surface of the base clamp are configured to form in unison a lip holding 
area for a drum and the top clamp and base clamp are configured to be inserted around a portion of 
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a drum lid and drum body interface to secure the drum lid to the drum body, the base clamp 
configured to rotate from the top clamp in the unsecured position. 

The invention also provides a method for closing a drum. The method for closing a drum comprises 
5 providing three drum closure arrangements, and positioning a top clamp of each of the three drum 
closure arrangements on a drum lid interface. The method further provides for positioning a base 
clamp of each of the three drum closure arrangements on the drum lid interface and inserting a bolt 
through the top clamp into the base clamp. Lastly, the method provides for tightening the bolt 
inserted through the top clamp into the base clamp such that the top clamps and the base clamps 
1 0 form a lip holding area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better imderstanding of the present invention may be had from consideration of the detailed 
description taken in conjunction with the following drawing: 

15 

Figure 1 is a side view of a drum closure according to the present invention. 
DETAILED DESCRIPTION 

Figure 1 illustrates a drum closure 10 in conformance with the present invention. The dnmi closure 
20 10 provides a top clamp 14, a base clamp 12 and a bolt 16. The top clamp 14 has a top surface 
40 and a bottom surface 24. The base clamp 12 is configured with a bottom surface 42. The top 
clamp 14 and the base clamp 12 may be assembled in unison to provide a lip holding area 26 
configured, for example, to hold an interface between a drum Hd 20 and drum body 18. The top 
clamp 14 may be joined to the base clamp 12 through use of the bolt 16 which is placed in a bolt 
25 hole 38 which extends through the top clamp 14 and base clamp 12 when the respective top clamp 
14 and base clamp 12 are arranged in unison. A unified arrangement may be defined as placement 
of the bottom surface 24 of the top clamp 14 with a top surface 44 of the base clamp 12 such that 
the respective holes in the top surface 40 in the top clamp 14 and the base clamp 12 produce the 
boh hole 38. 

30 

The top clamp 14 may be tightened to the base clamp 12 by torquing the bolt 16 arranged in the 
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bolt hole 38. The bolt hole 38 may have either a threaded interior surface or a smooth surface. In 
the case of a smooth surface, the bolt 16 may penetrate the bottom of the base clamp 12 to allow a 
nut to be installed on the bolt 16 to allow tightening. In the case of a threaded surface, any number 
of threads per unit length may be chosen to match the threads of the bolt 16. The threads of the 
5 bolt hole 38 may be made of the same material as the threads of the bolt 16 to prevent galvanic 
reaction between the bolt 16 and the clamps 12 and 14. The bolt hole 38 may also extend 
completely through the top clamp 14 and base clamp 12 such that a bottom nut may be used to 
torque the top clamp 14 to the base clamp 12. 

10 The top clamp 14 may be configured in a generally rectangular configuration with a cut out area and 
a rounded knuckle 36 which may be configured to bindingly fit into a top surface of a lid 20 of a 
drum. As illustrated, the top clamp 14 may be pressed into the corresponding shape of the drum lid 
20 to establish a contact surface with the lid 20. The length of contact may be varied by choosing 
the length of the top clamp 14 for a desired length. The top clamp 14 and the base clamp 12 may 

1 5 be sufficiently configured to fit the circumferential profile of the lid 20 to which the clamps 12, 14 
are to be installed on. The top clamp 14 may also have a hardened top surface 40 to allow the bolt 
16 to be torqued on top clamp 14 without marring the material of the top clamp 14. The top 
surface 40 may also be inscribed with information such as material types, to allow quick 
identification of materials of the drum closure 10. 

20 

The base clamp 12 may be configured with the boh hole 38 and a penetration 32. The bolt hole 38 
and the penetration 32 may be configured in any geometry desired, as the geometry illustrated is 
merely exemplary. The base clamp 12 may be configured in the shape of the rectangular block with 
a semi-circular section removed to establish a boundary for the lip holding area 26. A fitting 46 

25 may be installed in the penetration 32. The fitting 46 may be configured with, for example, a hole 
48 with threads made to accept insertion of the bolt 16 extending firom the top clamp 14. The hole 
48 of the fitting 46 may be made with any size threads to allow acceptance of the bolt 16. As 
illustrated, the bolt 16 may penetrate the fitting 46 or the bolt 16 may partially penetrate the fitting 
46. The fitting 46 may be made of material to match the bolt 16 to prevent galvanic reaction 

30 between the fitting 46 and the bolt 16. The fitting 46 may extend through the length of the base 
clamp 12 or may be a partial length unit. 
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4 



The bolt 1 6 may be any diameter desired by the user, for example a 5/1 6 inch unit. The bolt may 
be configured with a hexagonal head or any other head that will allow a torquing and de-torquing of 
the bolt 16. The bolt 16 may be constructed from stainless steel or other non-corrosive material. 

5 The lip holding area 26 may be configured in a semi-circular area as illustrated or maybe shaped in 
other geometric configurations. The top clamp 14, the base clamp 12 and the bolt 16 may be 
constructed of non-corrosive material, such as stainless steel to retard or prevent corrosion from 
occurring. The top clamp 14, base clamp 12 and bolt 16 may additionally be made of a material 
identical to that of the drum such that galvanic reaction between differing materials is eliminated. 

10 

To remove the drum closure 10, the bolt 16 is de-torqued causing the bolt 16 to rise from the fitting 
46. The bolt 1 6 may then be continued to be loosened such that the base clamp 12 may be rotated 
from the top clamp 14 and the top clamp 14 and base clamp 12 subsequently removed. 

15 In operation three drum closure units, for example, may be positioned on a drum lid interface 22 to 
allow for closure of a drum body 18 to a drum lid 20. The method provides three drum closure 
arrangements wherein a top clamp 14 of each of the three drum closure arrangements are placed on 
the drum lid interface 22. Next, a base clamp 12 for each of the drum closure arrangements are 
placed such that the bolt hole 38 from the top clamp 14 of each of the drum closure arrangements 

20 corresponds to a bolt hole of each of the base clamps 12 for the respective arrangements. Next, a 
bolt 16 is inserted through the top clamp 14 into the base clamp 12 . The bolt 16 is then tightened 
such that the top clamp 14 and the base clamp 12 of each of the respective drum closure 
arrangements are torqued from an unsecured position to a secured position to provide for a seal of 
the drum lid interface 22. The drum closure 10 may be removed from the drum by de-torquing the 

25 bolt 16 from the secured position to the unsecured position and rotating the base clamp 12. 

The configuration presented above was tested by subjecting a drum with three closure arrangements 
to a thirty (30) foot free drop onto an unyielding target at an angle of approximately 17.5 degrees 
from the horizontal. The impact point was on the closure ring directly opposite from the ring closure 
30 bolt. This specimen did not show signs of lid separation after the thirty (30) foot drop test. The lid 
remained engaged. 
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The configiiration was then subjected to three puncture tests. For each puncture test, the package 
impacted the puncture pin on the drum closure ring. The first test impacted at the closure bolt, the 
second at the point where the closure ring was least engaged due to the drop test and the third onto 
the lip clamp. In all tests, the ring, bolt and lid clamps remained undamaged and secured. 

5 

In the foregoing specification, the invention has been described with reference to specific exemplary 
embodiments thereof. It will, however, be evident that various modifications and changes may be 
made thereunto without departing from the broader spirit and scope of the invention as set forth in 
the appended claims. The specification and drawings are accordingly to be regarded in an 
10 illustrative rather than a restrictive sense. 
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